The vacuolar ATPase of Neurospora crassa contains an F1-like structure.
We have explored the structure and subunit composition of the vacuolar ATPase of Neurospora crassa by investigating the effects of nitrate. Inhibition of enzyme activity by nitrate was correlated with dissociation of a complex of peripheral polypeptides from the integral membrane part of the enzyme. Surprisingly, this nitrate-induced release of subunits occurred only when nucleotides such as ADP, ATP, or ITP were present. ATPase inhibitors that have been proposed to act at the active site prevented release of subunits. Six polypeptides, 67, 57, 51, 48, 30, and 16 kDa, were coordinately released from the vacuolar membrane. When analyzed by size exclusion chromatography or by centrifugation through glycerol gradients, the six polypeptides behaved as an aggregate of about 440,000 kDa. We also examined vacuolar membranes by electron microscopy, using negative staining. We observed a high density of "ball and stalk" structures on the membranes, similar in size but different in shape from the F0F1-ATPase of mitochondrial membranes. Treatment with nitrate removed the ball and stalk structures from vacuolar membranes but had no visible effect on mitochondrial membranes. We concluded that the overall structure of the vacuolar ATPase is similar to that of F0F1-ATPases; however, the sizes of the component polypeptides and the factors that can cause dissociation are different.